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(57)Abstract: 

PURPOSE: To provide an active matrix liquid crystal display device capable 
of improving contrast without reducing an opening ratio by preventing. a 
lateral electric field from occurring between a picture element electrode and 
a signal line or scanning line and suppressing the occurrence of a reverse 
tilt area, and improving the contrast without reducing the opening ratio by 
generating the most part of the reverse tilt area at a wiring part shielded by 
a black matrix. 

CONSTITUTION: This device is the active matrix liquid crystal display 
device in which the picture element electrode 7 is formed so as, to traverse 
line width via an insulating layer at the upper part of the signal line 4a and 
the scanning line 5a setting a picture element corner in a direction to start 
rubbing as an intersection, and also, it is the one in which the picture 
element electrode 7 is formed up to the center of the line width via the 
insulating layer at the upper part of the signal line 4a and the scanning line 
5a. 
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A. Relevance of the Above- Identified Document 

This document has relevance to claims 1 and 2 of 
the present application. 

B . Translation of the Relevant Passages of the 
Document 

[CLAIMS] 
[CLAIM 1] 

An active matrix liquid crystal display device, 
which includes : 

a plurality of scanning lines formed along row; 

a plurality of signal lines formed ..along ..column; 

driving elements formed at intersections between 
said scanning lines and said signal lines; 

pixel electrodes to be connected to respective 
drive elements; 

a first substrate having an alignment film to 
which an alignment treatment is applied by rubbing the 
upper surface of the plurality of pixel electrodes; 

a light shielding layer for shielding other 
portion than the pixel electrodes of said first 



substrate; 

a counter electrode provided so as to face the 
pixel electrode ; 

a second substrate having an alignment film to 
which a rubbing treatment is applied to the upper 
surface of the counter electrode ; 

a liquid crystal interposed between the first 
substrate and the second substrate, characterized in 
that : 

the pixel electrodes are formed via an insulating 
layer so as to cover at least one of the scanning 
lines and the signal lines corresponding" to the two 
sides in the direction of starting the alignment 
process by rubbing the alignment film of the first 
substrate by crossing at least one of the lines in a 
widthwise direction. 

[CLAIM 2] 

An active matrix liquid crystal display device, 
which includes: 

a plurality of scanning lines formed along row; 

a plurality of signal lines formed along column ,- 

driving elements formed at intersections between 
said scanning lines and said signal lines; 

pixel electrodes to be connected to - respective 
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drive elements; 

a first substrate having an alignment film to 
which an alignment treatment is applied by rubbing, the 
upper surface of the plurality of pixel electrodes; 

a light shielding layer for shielding other 
portion than the pixel electrodes of said first 
substrate ; 

a counter electrode provided so as to face the 
pixel electrode; 

a second substrate having an alignment film to 
which a rubbing treatment .is applied to the upper 
surface of the counter electrode; 

a liquid crystal interposed between the first 
substrate and the second substrate, characterized in 
that : 

the pixel electrodes are formed via an insulating 
layer so as to cover at least one of the scanning 
lines and the signal lines corresponding to the two 
sides in the direction of starting the alignment 
process by rubbing the alignment film of the first 
substrate . 

[0021] 
[FUNCTION] 

According to the active matrix liquid crystal 



display device of claim 1, the pixel electrodes are 
formed via an insulating layer so as to cover at least 
one of the scanning lines and the signal lines 
corresponding to the two sides in the direction of 
starting the alignment process by rubbing the 
alignment film of the first substrate by crossing at 
least one of the lines in a widthwise direction. 
Therefore, an electric power line generated between 
pixel electrodes and a signal line or a scanning line 
starts from the upper surface of the signal line or 
the scanning line and ends in a direction vertical to 
the lower surface of the pixel electrode, and thus 
generation of a reverse tilt region can be prevented 
without generating an electric field in a lateral 
direction in the liquid crystal and an improved 
contrast of the display pixel can be achieved without 
lowering the aperture ratio. 
[0022] 

According to the active matrix liquid crystal 
display device of claim 2, the pixel electrodes are 
formed via an insulating layer so as to cover at least 
one of the scanning lines and the signal lines 
corresponding to the two sides in the direction of 
starting the alignment process by rubbing the 
alignment film of the first substrate. Therefore, 
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although a reverse tilt region is formed by an 
electric field in a lateral direction between the 
pixel electrode and a scanning line or a signal line, 
the reverse tilt region is mainly formed above the 
scanning line or the signal line, and is thus shielded 
by a light-shielding layer. As a result, effects on 
the display screen can be extremely reduced, and thus 
an aperture ratio can be reduced, thereby improving a 
contrast of the display pixel. 
[0023] 

[EMBODIMENT] 
[0030] 

The pixel electrode 7 which is the characteristic 
part of the present embodiment is formed so as to 
cover the portion above the adjoining signal • line 4 
and scanning line 5 of all the four lines surrounding 
the pixel electrode 7, i.e., two adjacent signal lines 
4 and two adjacent scanning lines 5. In the present 
embodiment, the two lines 4 and 5 which cover the 
pixel electrode intersect at a pixel corner in a 
rubbing start direction. Namely, as illustrated in 
Figure 1, the pixel electrode 7 is formed so as to.be 
overlapped with the signal line 4a adjacent to the 
right of the pixel and the upper portion of the 



scanning line 5a adjacent to the lower side of the 
pixel, and more specifically, covers the signal line 
4a and the scanning line 5a so as to cross in the 
widthwise direction, excluding the TFT portion, and 
the pixel electrode 7 is extended in a lower right 
portion of the pixel, i.e., in the rubbing start 
direction . 
[0031] 

Particularly, in the present embodiment, in order 
to completely cover the signal line 4a and the 
scanning line 5a excluding the TFT portion 6 in the, 
widthwise direction, the right end of the pixel 
electrode 7 is positioned to the . right of the signal 
line 4a in Figure 1. Further, the lower end of the 
pixel electrode 7 is positioned below the scanning 
line 5a in Figure 1. 
[0032] 

In a vicinity of the TFT 6, the right end of the 
pixel electrode 7 is formed so as to extent ■ to the 
upper center of the signal line 4a, and the lower end 
is formed so as to extend to. the upper center of the 
scanning line 5a. This is to compensate for a level 
difference of the TFT 6 portion, and adjacent pixel 
electrodes 7 are prevented from being shortened. 
Similarly, there is a large level difference at an 
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intersection between the signal line 4a and the 
scanning line 5a, and thus in order to prevent the 
shorting between adjacent pixel electrodes 7, a small 
cutout is formed as illustrated in' Figure 1. Note 
here that since this cutout is very small, the effect 
on the aperture ratio is small. 
[0033] 

In the active matrix liquid crystal display 
device of the present embodiment, the electric field 
and the alignment of the liquid crystal display device 
will be explained in reference to Figure 3 . The 
reverse tilt region for lowering the contrast 
generates by an electric field in the lateral 
direction between the signal line 4 or the scanning 
line 5 and the pixel electrode 7, particularly at a 
corner corresponding to the' rubbing start direction of 
the pixel. 
[0034] 

In the present embodiment, the pixel electrode 7 
is extended to the portion above the signal line 4a 
and the scanning line 5a having a corner in the 
rubbing start direction in common. It is further 
arranged such that the pixel electrode 7 is formed so 
as to cover the signal line 4a and the scanning line 
5a in the widthwise direction, and thus an electric 



power line resulting from a difference in potential 
between the signal line 4a or the scanning line 5a and 
the pixel electrode 7 generates from the upper surface 
of the signal line 4a or the scanning line 5a and ends 
in a direction vertical to the lower surface of the 
pixel electrode 7 and thus an electric field is not 
generated in liquid crystal 3 in the lateral 
direction. As a result, a formation of reverse tilt 
region can be prevented, 'and an improved contrast can 
be achieved without lowering the aperture ratio. 
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<*?Sfeill4i:s Sfb^-C^ (SiNx) ii»e.fig5±a5 

X^*-S©^iIi:35:^TV>2.. 
[0 0 2 8] ^ UT, S K«©JIIHMe«IUI 1 7 S 

^Ltv-^tas csaits?;^^*^ (ad* 
mi s^aji^n, c©HmnfiiMi 8c»w6*ifc- 

ISPgB^^LT >SS1 0 CSBK-rSRft-f >^ 
^A-7X (I TO) «2>&jA«DilK«S7zmjA$ 
*u d©±t:EfiiKi 34««Ji*nfc*ai:5&:-3-cv> 
4. 



[0 0 2 9] *?tffi0rcttSft*?£ T F T .0* 

Ih7>'^^) fcLTH3#, TFTC»6»1\ ^ 

[0030] fit, *mmm<nft&®frX'&zwmm 

.81 7 ©ff^tSti. Biffs*© 7 £ ffl tr 2 *® 4 fc 2 * 

. *©j6aat5j:if«j«*n5iajzoeo42©rt, m*>&5 
2 mtim^u 4 m^ss 5 ©±S3£s a <t a c j&as 

3&££:^-£ 2i2kLTV^„ "Tfcfe^ B 1 CjjVT J:-3 
BS*S7UU BSR©tflOK:B»-rft«*»4a 
HJHOTfllCl«6r5jt«tt5affl±aJK:»a5J: 
«C» TFT«0-4B*V>T:»*IMai: 

£^5a©MH&tira-3TtttI*Bl\ 

5*ffl?*5B*©:fcT»^CB*«»7 fc83il/TJf&« 

10-0 3 fclOKWCUU TFT6»fl*»< 

4 a &ro££Ml 5 a ©IMf #B£ttS 7 £ J; o T 
*±C«fcft«J:$C* U^«H7©fe4S(±, ilCi' 
v^T»^4aJ:t)*^K:tt*J:"5K:» *fc, BX*B 
7 ©Tig!*, HlC*^Tjt3lBtt5aJ:»)*TC<tSJ: 

[0 0 3 2] *fc» TFT6©3a«t:*V^T6tx BBB 
«S7©£i8i£{§^£4 a©±ffl$«fc**-C«3ILTJBJ« 
U Tig£»&5 a©±»***flfiaLT«fl8LT 
1^5. ZlftB:, TFTefiWtoWfcfcrSfcfcC, n 
»T*B*««7B±ii*ffll5f «©*!»< 
HBtC, flreflg 4 a a j^^Stta-feSS* 1 

**<as©T, ps-rsii^m«i7i?i±*s^s-rs© 

V>5. i©UD5ft*»«"tt'/J\SV^©T» Hjn*^©«i 
[0 0 3 3JCCTU OaWiOT^-fTThiJ^ 

Ma^«©*j|Li:iMi©EifcK:c>uTB 3 ©m^as 

'J/i-*7-;i/hfiH*HU ff^«!4X!±^Si^5i:li^m 
«7fc©B©1*#ffi*#CJ:T3T£t, «rC» BJR©? 

[0 0 3 4] #3aE«"Ctt % H^««I7 \rs>rw& 
^rqJ©PSS±t*-r?>«^Si4 a k£fiS&5 a©±»£* 
TlfcflU gf3, A9flMa;&tF;gaBR5a©IMI&S 
5J:3fcJft«LTir*5fc«k (rea4aXi±j££ft5 a 
kB**e7fc©«{^?£r4«SUj*tiu «^S£14 
aXttj£ffl*5a©±HJ:!>«U B^m8i7©Tpl3 

assist: -f5©T% «a3rtc*^iqi©mfft»k* 
[0035] *ftaK«©7 > ^^ h u txm 



aas««©»i6*at:oi%T» B4 (a) ~ (d) . 

as (e) (f ) (Dyv^xmmmmm^m^xmmr 

5. **\ A'77> ■fe5$»^W*6ril5TFT 
£K1®£K1' ^DA (Cr) 

^CJ:!)/^-->^bTTFT6©y-h»B82llF 

^aiBtts sjKrttrs (04 (a) #b) . 
[0036] s i o 2 u f- htmm 1 
5 zmmrzo v- vmm 1 stt, jtssas tm^& 

4 £©&£»©ttltJI 1 5 ' £:LTt>«S#rr;5 4>©T-25 
S. ^U, *«{«SttB14J:UT©7*;U7r^-> 
>J3> (a -Si) *Jt«U *©±C, ±gB*6igJil 
6kLT©SiNx £if«U 7* h';v^7-f-S 
V x. y 5=- > ^ C «£ 5 / ^ - - > 9 L T -7* - b «S 8 iz M 

&rzm±anmmi etjB/ft-rs (H4 (b) # 

B) . 

[0 0 3 7] *©±E» ^WlBt«aniLfcn+ a-Si 
tiRU n+ a-Silt a-SiHS»ttLT^ 

#*ffi«Bl 4 3 (12 4 (c) #B) . (86, « 
9B4^U:BjR«S7 £©:3>*i7 h Sin 5*: 
ftC, V-*«B9;fttFl*W>mBl 0©±»C*> 

(W) . (Ti) ^©^'J7**;U£S 

[0 0 3 8] ^Lt, ^BMb^'f*, B{b*-'fBXtt* 

U -f 5 b-^t»fi£SJiP^*6iSJi 1 7 £«J1 JiPa*&s® 
1 7 H V—**ffi 9 fcgEi&T* £»©=!>** 
«U «C % 7;U^£A (Al) &fIL> 

-=.>^7*lt, flrs«.4ftjBi«-j-s. «*a4ijBrit"r 

5i»;fy^tt, -t©±t«dt$n*B*««7iHS 

^ 4 ©/ ^ - >x y is&comM IZ «t t) »ur 2, © ft BS 

±r«fc«>K: % 4 5*fil±©7 l -^-Jty^>^ftfT 

v\ {I*^4ir«ti.SMS^<-r5c:i:* s SSLU (H 
4 (d) #B) . 

[0 0 3 9] =BMb^r-f«, Bft^r-f BXtt# 

'j'-fi FSflU B*«S7i:FW:'*Bl 0^:5: 
»B-r5fci6©3>^^b*-;i/ft?BaLT, HF^S&g 
117, 18 *-^JBdL©x. y 
^>^T-fc£, BBKIftlll 8±»tJBdir5BJIi«a7 
k LT© I TOi^-^jfcSC+^KLTKttfcSc: 
$ ^ «t a 13 4 5 flEJSl±©^— -n-x ^ ></ft ff-5 C 

[0 0 4 0] MJ:^©±13, a^«®7 tUT©IT0 

*B4 ai:^fi«l5 at©3tMSB73-£B§^Tx E*«ffi 
7©B*«:ffia-i-5«t-5K:, B 1 t f 3 T-iES=*1S7©;&<8!! 
t:Bffi?rs«^ai4 afcT«tlBSE-r43&BE»a5 ak© 
±»*«-5J:"5l^*-->yUT, B3K«ffi7ft^ 
r* (B5 (e) #B) o 

[0 0 4 1 3 ^UTv *©±tJi?'J-f 5 HStt#UTE 



(6) 



Bt&Ztli (H5 (f ) #83) . LTh S'JCffMLfc 
^a»2fc©HC^ft3fcfll«*LTH;tU T ^7" 

[0042] as #safiWT?flys t 

TFT©y-HB8©««i:LTtt, ^DA (Cr) 
(DmiT^l-OA (Al) % *>*;u (Ta) > ^y 
7^> (Mo) 3?©£Jgft, y-Hfi«Jil 5©»tti: 

bx(i> — ^<b^-r^ (sio 2 ) (Dmzmitnm 
(siNx ) , y-h«a©*aawb«*N 

ftSttJIl 4©*J*k:UTtt, a-S iOf&tcCdS 
e, CdS, Te, PbTe, ^<S«S'»;3> (poly-S 
i ) ft, ±ffitfiHJ|l 6ffl*J*4i:LTttS iN* ©ffeC 
Si0 2 £\ HHS««7©»»J:LTtt,. Kfb^X> Wt 
fc5iBft, ^S«feS^17, 18©*«*i:LTau #U 
•f i KOffeCS i02 x S iNx f ifflwttifi^. 
[0 04 3] ^SQSWDT^y-f 77 b ^*?£Jig^ 
*E«CJ:fttt, 5K>*Wtt£l^I0IMt«7«6B 
U 9tr>^#3&ft©llJiraft^fcr*»4«4a 
fc£3W5a©±a^B**«7ftJfc*U 
;i> btt*©^L^r^«£©«*»4 a £j£2E8L5 a 
c7)«gffl$:il^«ai7 C «fc"5 C LT^5©T% 

BB£*tt5*#ffiWl^*£ft«ilWU MtCESSSmSi 
7©B«ft»/.hLTV«a:^fc*k Wn**fiT**5C 
&B<* U^-^;uMH«cD«*i:*nK:J:S3>h 
v7 h©<£Tftl£<-C£#T-£3j&m#$>5o 
[0 044] act, *HSE^J{l^SS'JcD|tJE^J(cov-T 
12 6, H7ft#SRbfczi«&l!MI3-i-S. H6HU S'J©HflS 

ft 5s 07ttEI6©C-C' flS^D«^BfeKqiiBT» 
4- ffi> iaiawa3i:HI«©«ftftJ:5»^K:o^T 

[0 04 5] SiJCfUSWDT*? 1 * 77 V 'J *7i£il^ 
3««tt, ft 1 ©jaK«07^y-f h U *J*ttilft 
jj«BfcSt£H»©flliST?, H*«8i7i«» 5tf>7!8 
**l4©iffi*B*3Wat1-5fll^»4 atjt«B5 a© 
I»©±»**CS^itaLTJg«;*ft , tV^. litttfJ 

©±»it»**T^J«*fU B*«B7©TB©^*-:' 

*y ^#j£j^5 a©±fiM 1 *S^^£ftfc7 , *T-<f 

[0 0 4 6] BBmffi7ftffltr4i2ftdmi*tt4i:j£ 

ffists©?*,, o>&< tfey^-^^h^^^-r 

55K>^IBe^©» (CCfttfiT) ftgjSifc-rS 
22, -T&fc*,, A^tt4a£VitSta5a©E»©± 

fltcBxta 7 ©^ y ^^miarffM-r s £-5 c lti> 
5. sgciaecw-rji^n, 3 2zxtt42z±»©±t* 

ry^ftBfeScifcfcqlffiTffcS. <§^»S4XB:^S|g5 
fcB*«ffi7i©fitt&«tt5;umfcU:i:l/t*>K 1 



[0 0 4 7] »J©»fiWC:i3W-5*#J:«fi©EftC-3 
WtSI7ftJBV*TByil§-*-S. S'J©fUS#JT-(±, 
fcs DB6tf1flB««a7fflfiJB©ivS;*»^«4a© 
±ffiC, H^mH 7 ©Tig©:n * y ft^Sfcl 5 a ©±S5 
tCBfi£UT^5©T\ H7C^rJ:^C» W%iW&l h 

®-*»4 axttjtaais atcntflisiqrw*^ 
u *ncioT*Mi©E«iii«S!iEr«y^-^^;i/h 
u*»u »4i/fcy^-^?-;i/b«* 

©*35t}(±, IB?* 4 a Xfctj^ffit 5 a ©±«CffiSr 

z<dt\ «rtjat«2c»{t6nfc^y^^hy^^i 

[0 0 4 8] £fc, flX*S7ftBtr42I©B3ttffi£T 
KHB*«ai7©^^->iyS;&aia-CJB«Lfc»* 

v y ^^©j^j«BRf y ^-^^ 
t§7 K>$Twesfl©nwM©*ciH£rs - 

[0 0 4 9] B'J©«K«©7'*S l "f 77 h y jrxttOft 

^a«tn«, usim® 7 ft Btnraia 4 5 © 

rt, '>^£<t4», ?K>iOWfi^rti©ffl*»t3£iiSli:t- 
-5{f^4 a^I85 a©±ffl**C*-™MM7 
©^^ — >iyS;ftafaT«a«UT^5©T, »^»4 
Xi±^ffi^5 fcB*««7 fc©mi©«*fil«jr-K: J: 54 

u-5 y^^-x^;b hwaa. ■?©^S5^-4 s «^4 ax 

-5ci:Jllt<3>h7* h^©«*»*^* 

< r s z t ire § sam^s £. 

[0 0 5 0] 

[«m©«>»] R«9i 1 i3«©^B^ti«tnK, s 1 ©a 

«©BqI»©7K>4nPB6*lRlCafc4^ia©3t3B»i: 

m^mco'ptt < t fe-^©E^©^tift«^o^TiH«ift 

J: o (C!^iS^ft?> LTiffl^mfii^ffM^n^T^T 1 
^hy**«Ufi*5*SMi:LT^S©-C, 
fc«-9^tt3t3HRfc©«T?«4rs*SW3*tt, «^ 
«Xttj£«l©±BiJ: 5ftLTIB*«8i©LfeiiCSiS 

tz^igrs©T, a»rtt:«*fii©«jiift«4S"&«c 

S». gan*ftfgT;*^5c:i:&<s aK%llJIS©3>h7 
X h ft(qI±$-&?> Zl iiifiX- § i)^*^* 5>. 
[0 0 5 1] n*JR 2 IE«©$gB£C «tnif, ft 1 ©*t£ 

©isrsifll©7 K>*^»ft^fiit:SfcS-a©jtaiBttfc« 
*a©^5fc< -*©»»©-» ft« -5 J: ^t»6liJS 
ft ^ UT HiR ««z)«JBja $ ft fc T ^ y w 77 h y ^ * $ 
a«3%««J:bTV^©if, 
«fc©MC*ltS«»i«DmjiiC J: D V/i-xf-j], 




HIOA-A' »»OBfHR9iBIT»5. 

[S3] 0 1 CD B - B ' S5#©8t5£B§f® i&HJ10T- & 

[04] (a) ~ (d) fit* *HJK0J©7*y-f 

[B95] ' (e) (f ) tt» *SOlS«<D7'*y-f 
0T-££>„ 

[01] 



6 8 10 





[07] H6CDC-C ffia®tit£KrlBffi9IB|-?fe 
[08] SSCDJi'T'f ^hU*;i«Jfi*jRSE«CD 
[09] 0 8<DD-D' S5^-cD^SCIgfBi5iB^0T*fe 

1-TFTSS, 2— WMfcK, 3 -MS. 4- 
«*BU 5— j^aBBU 6 -TFT, 7-HJR» 

ss, s—^—hwaL 9-v— 1 <>•••> U 

-f ll-r7y^vhiJW, 1 2-*tlqI 

13-iEisiM, i-4-i|yiK«sttJi, 15 
-y-naii, 1 e— jbaaswBx 17, 1 8-1 
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